Effect of intracerebroventricularly administered insulin on brain monoamines and acetylcholine in euglycaemic and alloxan-induced hyperglycaemic rats.
There is now conclusive evidence for the presence of insulin and insulin receptors in the mammalian CNS and it has been postulated that they can modulate peripheral glucose homeostasis. Since a number of central neurotransmitters are also known to influence glucose levels and it is likely that CNS insulin receptors act through neurotransmitter mediation, the present study was conducted to investigate the effect of intracerebroventricularly (icv) administered insulin on rat brain dopamine (DA), noradrenaline (NA), serotonin and acetylcholine (ACh) activity in normal and alloxan-induced hyperglycaemic animals. Insulin was administered in doses (50 and 100 microU) which induced minimal hypoglycaemia, so as to obviate the likely effects of hypoglycaemia on neurotransmitter function. DA was estimated in midbrain-diencephalon (MD) and caudate nucleus (CN), NA and serotonin in MD and pons-medulla (PM), while ACh was estimated in all the three areas, namely, MD, CN and PM. The regional brain concentrations of DA, NA and serotonin were more in the hyperglycaemic rats as compared to their euglycaemic counterparts. However, the reverse was noted in case of ACh. Insulin induced a decrease in rat brain DA and NA levels, which was more marked in the hyperglycaemic animals. Conversely, insulin induced an increase in rat brain serotonin concentration which was not significantly different in normal and hyperglycaemic rats. Insulin induced marked increase in rat brain ACh levels, which was accentuated in hyperglycaemic animals. The present study reports for the first time the likely interaction between CNS insulin receptors and brain monoamines, and ACh, in euglycaemic and hyperglycaemic states.(ABSTRACT TRUNCATED AT 250 WORDS)